Context: Low back pain is one of the most common medical presentations in the general population. It is a common source of pain in athletes, leading to significant time missed and disability. The general categories of treatment for low back pain are medications and therapies.
L ow back pain is the fifth most common reason for all physician visits in the United States. 17, 29 Approximately one quarter of US adults report having low back pain lasting at least 1 whole day in the past 3 months, 17 and 7.6% report at least 1 episode of severe acute low back pain within a 1-year period. 8 The prevalence rates of low back pain in athletes range from 1% to 40%. 5 Back injuries in the young athlete are a common phenomenon, occurring in 10% to 15% of participants. 18 It is not clear if athletes experience low back pain more often than the general population. Comparisons of wrestlers, 27 gymnasts, 60 and adolescent athletes 40 have found back pain more common versus age-matched controls. Other comparisons of athletes and nonathletes have found lower rates of low back pain in athletes than nonathletes. 67 Clinical examination and diagnostic skills are essential in the workup of low back pain. Athletes with neurologic compromise, fever, chills, or incontinence of bowel or bladder function or those with mechanism of action that could result in fracture or other serious injuries must first be evaluated for emergent causes. Workup and diagnosis must be individualized on the basis of differential diagnosis.
Because of the limited number of high-quality randomized controlled trials or systemic reviews involving athletes, most of the following recommendations are summaries of the current evidence for back pain in the general population.
EpidEmiology
Sports that have higher rates of back pain include gymnastics, diving, weight lifting, golf, American football, and rowing. 61 In gymnastics, the incidence of back injuries is 11%. In football linemen, it may be as high as 50%. 18 Ninety percent of all injuries of professional golfers involve the neck or back. 19 Injury rates for 15-and 16-year-old girls in gymnastics, dance, or gym training are higher than the general population, while cross-country skiing and aerobics are associated with a lower prevalence of low back pain. 4 For boys, volleyball, gymnastics, weight lifting, downhill skiing, and snowboarding are associated with higher prevalence of low back pain, while cross-country skiing and aerobics show a lower prevalence.
Back pain is a symptom and has many causes. Muscle strains, ligament sprains, and soft tissue contusions account for as much as 97% of back pain in the general adult population. 1 The majority of athletes with low back pain have a benign source of pain. 69 Muscle strain may be the most common cause of low back pain in college athletes. 35 The clinical spectrum of spondylolysis, spondylolisthesis, and pars interarticularis stress fractures may be the most common cause of low back pain in adolescents. 47 Repetitive hyperextension of the low back (gymnastics, figure skating, diving, and football linemen) is a risk factor for the development of spondylolysis. 39, 55 Hyperlordosis (lordotic low back pain) is the second most common cause of adolescent low back pain. 18, 47 This condition is related to adolescent growth spurts when the axial skeleton grows faster than the surrounding soft tissue, resulting in muscular pain. 55 Other causes of low back pain unique to children are vertebral endplate fractures and bacterial infection of the vertebral disk. Adolescents have weaker cartilage in the endplate of the outer annulus fibrosis, allowing avulsion and resulting in symptoms similar to a herniated vertebral disk. 58 Additionally, the pediatric lumbar spine has blood vessels that traverse the vertebral bodies and supply the vertebral disk, increasing the chance of developing diskitis. 51 
TrEaTmEnT opTions

Cold Versus Heat
Cold can be applied to the low back with towels, gel packs, ice packs, and ice massage. Heat methods include water bottles and baths, soft packs, saunas, steam, wraps, and electric pads. There are few high-quality randomized controlled trials supporting superficial cold or heat therapy for the treatment of acute or subacute low back pain. A Cochrane review cited moderate evidence supporting superficial heat therapy as reducing pain and disability in patients with acute and subacute low back pain, with the addition of exercise further reducing pain and improved function. 22 The effects of superficial heat seem strongest for the first week following injury. 44 
Ultrasound
There are no systemic reviews for ultrasound. 10 One small nonrandomized trial 48 for patients with acute sciatica found ultrasonography superior to sham ultrasonography or analgesics for relief of pain. All patients were prescribed bed rest. For patients with chronic back pain, the small trials were contradictory to whether ultrasonography was any better than sham ultrasonography.
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Laser Low-level laser therapy (LLLT) is a noninvasive light source treatment that generates a single wavelength of light without generating heat, sound, or vibration. Also called photobiology or biostimulation, LLLT may accelerate connective tissue repair and serve as an anti-inflammatory agent. Wavelengths from 632 to 904 nm are used in the treatment of musculoskeletal disorders.
A Cochrane review of 7 small studies with a total of 384 patients with nonspecific low back pain of varying durations found insufficient data to either support or refute the effectiveness of LLLT for the treatment of low back pain. Because of the varied length of treatment, LLLT dose, application techniques, and different populations, it was not possible to determine optimal administration of LLLT. 71 No side effects were reported. A recent double-blind randomized placebo-controlled study of 546 patients with acute low back pain (less than 4 weeks) with radiculopathy compared LLLT and nimesulide to nimesulide alone to sham LLLT. Treatment with LLLT and nimesulide improved movement, with more significant reduction in pain intensity and disability and with improvement in quality of life, compared with patients treated only with drugs or placebo LLLT. 38 
Medications
Steroids. Three small higher quality trials found that systemic corticosteroids were not clinically beneficial compared with placebo when given parenterally or as a short oral taper for acute or chronic sciatica. 21, 28, 49 With acute low back pain and a negative straight-leg raise test, no difference in pain relief through 1 month was found between a single intramuscular injection of methylprednisolone (160 mg) or placebo. 23 Glucocorticosteroids are banned by the World Anti-doping Association. 70 Nonsteroidal anti-inflammatory drugs. A large Cochrane review of 65 trials (11 237 patients) of nonsteroidal anti-inflammatory drugs (NSAIDs) and COX-2 inhibitors in the treatment of acute and chronic low back pain showed that NSAIDs had statistically better effects compared with placebo. 51 The benefits included global improvement and less additional analgesia requirement. NSAIDs were associated with higher rate of side effects. There was no strong evidence that any one NSAID or COX-2-selective NSAID is clinically superior to the others. NSAIDs were not superior to acetaminophen, but NSAIDs had more side effects. NSAIDs were not more effective that physiotherapy or spinal manipulation for acute low back pain. COX-2-selective NSAIDs had fewer side effects than nonselective NSAIDs. 51 Muscle relaxants. Several systemic reviews have found skeletal muscle relaxants effective for short-term symptomatic relief in acute and chronic low back pain. 7, 56, 65, 66 However, the incidence of drowsiness, dizziness, and other side effects is high. 66 There is minimal evidence on the efficacy of the antispasticity drugs (dantrolene and baclofen) for low back pain. 66 Opioids. A 2007 Cochrane review of opioids for chronic low back pain found that tramadol was more effective than placebo for pain relief and improving function. 16 The 2 most common side effects of tramadol were headaches and nausea. One trial comparing opioids to naproxen found that opioids were significantly better for relieving pain but not improving function. Despite the frequent use of opioids for long-term management of chronic LBP, there are few high-quality trials assessing efficacy.
The benefits of opioids for chronic LBP remain questionable. There is no evidence that sustained-release opioid formulations are superior to immediate-release formulations for low back pain. Long-acting opioids did not differ in head-to-head trials. 9 Opioids are banned by the World Anti-doping Association. 70 Antidepressants. A Cochrane review of 10 antidepressant and placebo trials showed no difference in pain relief or depression severity. 62 The qualitative analyses found conflicting evidence on the effect of antidepressants on pain intensity in chronic low back pain and no clear evidence that antidepressants reduce depression in chronic low-back-pain patients. Two pooled analyses showed no difference in pain relief between different types of antidepressants and placebo. Another systemic review found different results: Antidepressants were more effective than placebo, 9 but the effects were not consistent with all antidepressants. Tricyclic antidepressants were moderately more effective than placebo, but paroxetine and trazodone were not. 9 Antidepressants were associated with significantly higher risk for adverse events compared with placebo, with drowsiness, dry mouth, dizziness, and constipation the most commonly reported. 54 Duloxetine has recently been approved by the Food and Drug Administration for treatment of chronic low back pain and osteoarthritis, 63 and evidence suggests effectiveness in chronic low back pain. 58, 57 Manipulation: Chiropractic, Osteopathic, Manual Physical Therapy Three systemic reviews 3, 6, 13 analyzed spinal manipulation therapy (SMT) for low back pain, including (1) high-velocity, low-amplitude manipulation of the spinal joints slightly beyond their passive range of motion; (2) high-velocity, lowamplitude technique rotating the thigh and leg; (3) mobilization within passive range of motion; and (4) instrument-based manipulations. There is moderate evidence of short-term pain relief with acute low back pain treated with SMT. 6 Chronic low back pain showed moderate improvement with SMT, which is as effective as NSAIDs and more effective than physical therapy in the long term. 6 Patients with mixed acute and chronic low back pain had better pain outcomes in the short and long terms compared with McKenzie therapy, medical care, management by physical therapists, soft tissue treatment, and back school. 6 SMT was more effective in reducing pain and improving daily activities when compared with sham therapy. 3 Dagenais 13 found SMT effective in pain reduction in the short-, intermediate-, and long-term management of acute low back pain. However, a Cochrane review in 2004 on SMT in acute and chronic low back pain concluded that there was no difference in pain reduction or ability to perform daily activities with SMT or standard treatments (medications, physical therapy, exercises, back school, or the care of a general practitioner). 3 
Injections
A 2008 Cochrane review of randomized controlled trials for subacute and chronic low back pain included 18 trials of 1179 participants. 59 Studies that compared intradiscal injections, prolotherapy, ozone, sacroiliac joint injections, or epidural steroids for radicular pain were excluded unless injection therapy with another pharmaceutical agent was part of one of the treatment arms. Corticosteroids, local anesthetics, indomethacin, sodium hyaluronate, and B12 were used. Of 18 trials, 10 were rated for high methodological quality. Statistical pooling was not possible because of clinical heterogeneity in the trials yielding no strong evidence for or against the use of injection therapy. 59 Botulinum toxin was compared in a 2011 Cochrane review that found significant study heterogeneity and low-to verylow-quality evidence for botulinum toxin in the treatment of nonspecific chronic low back pain. 68 One new trial has shown no benefit with botulinum toxin injections for myofascial pain syndrome. 15 A small study 34 on spinal injections in 32 athletes with acute, subacute, and chronic low back pain with sciatic nerve involvement showed that only 14% were able to return to participation.
Acupuncture
Thirty-five randomized controlled trials did not allow firm conclusions for the effectiveness of acupuncture for acute low back pain. 25 For chronic low back pain, acupuncture is more effective for pain relief and functional improvement than no treatment or sham treatment in the short term only. Acupuncture is not more effective than other conventional or alternative treatments. 25 
Massage
Massage might be beneficial for patients with subacute and chronic nonspecific low back pain, especially when combined with exercises and education. 24 Acupressure or pressure point massage technique was more effective than classic massage. A second systemic review found insufficient evidence to determine efficacy of massage for acute low back pain. 10 Evidence was insufficient to determine effects of the number or duration of massage sessions.
Traction
A meta-analysis found traction no more effective than placebo, sham, or no treatment for any outcome for low back pain with or without sciatica. 12 The results consistently indicated that continuous or intermittent traction as a single treatment for low back pain is not effective. 12 Side effects included worsening of signs and symptoms and increased subsequent surgery; however, the reports are inconsistent. 10 
Transcutaneous Electrical Nerve Stimulation
Evidence from the small number of placebo-controlled trials does not support the use of transcutaneous electrical nerve stimulation in the routine management of chronic low back pain. 36 Evidence from single lower quality trials is insufficient to accurately judge efficacy of transcutaneous electrical nerve stimulation versus other interventions for chronic low back pain or acute low back pain. 10 
Bracing/Lumbar Supports
Braces are not effective in preventing back pain. 64 However, there is conflicting evidence to whether braces are effective supplements to other preventive interventions. 64 Bracing, in combination with activity restriction, is effective in the treatment of spondylolysis in adolescents. 33, 42, 46, 53 A metaanalysis of 15 observational spondylolysis and grade 1 spondylolisthesis treatment studies did not find a significant improvement in rates of healing with bracing when compared with conservative treatment without bracing. 37 Most experts recommend surgical consultation for spondylolisthesis with 50% slippage or more (grade 3 and higher). 46 
Back Schools
There is moderate evidence suggesting that back schools reduce pain and improve function and return-to-work status when compared with exercises, manipulation, myofascial therapy, advice, or placebo. 31 The patients benefiting from back schools had chronic and recurrent nonspecific low back pain in an occupational setting. 31 Exercise Exercise therapy appears to be slightly effective at decreasing pain and improving function in adults with chronic low back pain. 30 In subacute low back pain, there is weak evidence that a graded activity program improves absenteeism. 30 In acute low back pain, exercise therapy was no better than no treatment or conservative treatments. Exercise therapy using individualized regimens, supervision, stretching, and strengthening was associated with the best outcomes. The addition of exercise to other noninvasive therapies was associated with small improvements in pain and function.
A randomized single-blind controlled trial compared manual therapy and spinal stabilization rehabilitation to control (education booklet) for chronic back pain. 26 Spinal stabilization rehabilitation was more effective than either manipulation or the education booklet in reducing pain, disability, medication intake, and improving the quality of life for chronic low back pain. 26 A systemic review found segmental stabilizing exercises more effective in reducing the recurrence of pain in acute low back pain; however, exercises were no better than treatment by general practitioner in reducing short-term disability and pain. 50 For chronic low back pain, segmental stabilizing exercises were more effective than treatment from general practitioners but no more effective than exercises using devices, massage, electrotherapy, or heat. 50 In a trial of 30 hockey players, dynamic muscular stabilization techniques (an active approach to stabilization training) were more effective than a combination of ultrasound and short-wave diathermy and lumbar strengthening exercises. 41 The McKenzie method 45 uses clinical examination to separate patients with low back pain into subgroups (postural, dysfunction, and derangement) to determine appropriate treatment. The goal is symptom relief through individualized treatment by the patient at home. The McKenzie method is not exclusively extension exercises; it emphasizes patient education to decrease pain quickly, restore function, minimize the number of visits to the clinic, and prevent recurrences. 45 Two systemic reviews have compared the McKenzie method with different conclusions. 11, 43 Clare et al 11 concluded that McKenzie therapy resulted in decreased short-term (less than 3 months) pain and disability when compared with NSAIDs, educational booklet, back massage with back care advice, strength training with therapist supervision, and spinal mobilization. Machado et al 43 concluded that the McKenzie method does not produce clinically worthwhile changes in pain and disability when compared with passive therapy and advice to stay active for acute LBP.
A separate review evaluated bed rest versus activity in acute low back pain and sciatica.
14 There were small benefits in pain relief and functional improvement from staying active compared with rest in bed.
rETurn To play
Return-to-play (RTP) guidelines are difficult to standardize for low back pain because of a lack of supporting evidence. A commonly encountered question is, can athletes play through pain? There is no simple answer to this question. For example, an athlete with suspected spondylolysis is generally advised that he or she should not play through pain, while athletes with chronic low back pain from muscular or ligamentous strain may continue to practice, exercise, and compete. However, there is little evidence to support either of these approaches. These athletes should always be monitored for their safety.
Expert opinion guidelines on RTP time frames have been published for lumbar spine conditions. 20 Lumbar strains should achieve full range of motion before RTP. Patients with spondylolysis and spondylolisthesis (grade 1) should rest 4 to 6 weeks and then demonstrate full range of motion and painfree extension before RTP. 22 Athletes with herniated lumbar disks should rest 6 to 12 weeks following surgical treatment, while those with spinal fusion should wait 1 year to return to activity. 20 Many surgeons advise against return to contact sports following spinal fusion. 20 Iwamoto et al 32 reviewed conservative and surgical treatments in athletes with lumbar disc herniation and time to return to previous level of sports activity. Seventy-nine percent of conservatively treated athletes returned in an average of 4.7 months, while 85% of those treated with microdiscectomy returned in 5.2 to 5.8 months. Sixty-nine percent of percutaneous discectomies returned in 7 weeks to 12 months. 32 
ConClusions
Low back pain is a common problem in athletes. Clinicians must be able to identify athletes with high-risk low back injuries. The treatments available to the clinician are broad, but very few treatment modalities have evidence of efficacy. 
